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Description 

This invention relates to smoking f liters, and partic- 
ularly to concentric smoking filters. More particularly, 
this invention relates to concentric smoking filters hav- 
ing tow and web filter media portions arranged concen- 
trically. 

Most smoking filters, particularly cigarette filters, 
sold commercially as part of cigarettes consist of a 
cylindrical rod or "plug" of a low" of plasticized cellulose 
acetate fibers. Some filters are variants of the standard 
filter, having recessed mouth ends, or being made of 
two plugs placed end-to-end with a space in between, 
the space being either empty or filled with another mate- 
rial such as charcoal. It is also known to provide such fil- 
ters having multiple plugs abutting one another, the 
different plugs differing in density or other characteris- 
tics. 

Similarly, it is known to provide filtering media other 
than cellulose acetate. One such medium is an appro- 
priate sheet or web material. The web material, which is 
gathered into a cylindrical plug, can be paper or any 
other web material, including cellulose acetate in sheet 
form. When such web material are used as filters, they 
are frequently corrugated before being gathered. Paper 
webs may also be creped to improve tensile strength 
and elongation properties. 

Some of these different materials and different con- 
structions have been combined. For example, it is 
known to provide filters having two or more abutting 
plugs, at least one of which is cellulose acetate tow, and 
at least one of which is a web material. 

Finally, it is known to provide "concentric filters" in 
which two different forms of cellulose acetate tow -dif- 
ferent, e.g.. in density - are formed in to a filter. One cel- 
lulose acetate tow forms a cylindrical "core", while the 
other tow forms an annular peripheral layer. 

EP-A-0 474 940 discloses a ventilated smoking fil- 
ter having a resistance to draw of for example between 
130 and 160 mm water, a filter plug itself comprising a 
central core of gathered corrugated web material having 
a resistance to draw of for example between 350 and 
450 mm water and a peripheral layer of cellulose ace- 
tate tow. 

US 3 396 061 discloses a filter of very low pressure 
drop, for example 36 mm water, comprising a paper 
central core and a cellulose acetate peripheral layer. 
One or both parts of the filter may include a selective fil- 
tering agent. 

Smoking filters are characterised by various param- 
eters, including pressure drop, which is referred to as 
resistance-to-draw ("RTD") and usually measured as 
the height of a column of water, and efficiency, which is 
measured as the percentage of the total particulate 
matter ("TPM") in the unfiltered smokestream that is 
trapped by the filter. The RTD of a filter affects how 
smokers perceive the filter in terms of how hard they 
must draw on it to receive a desired amount of smoke, 



2 

while the filter efficiency controls the amount of TPM 
delivered in the smoke. 

It has been found that while web filters, and partic- 
ularly paper filters, are more eff ident than tow filters, the 

5 web material, especially paper, adds an off taste to the 
smoke which decreases smoker satisfaction. In addi- 
tion, the appearance of the visible deposited smoke 
components on the end of a paper filter is much less 
regular, and more spotty, than on a cellulose acetate 

10 tow filter, again affecting the aesthetic impact on the 
smoker. This difference in appearance is believed to 
result from the channelling of deposited material in the 
channels formed by the corrugation and gathering of the 
web during plug making. 

is As consumer preferences tend toward lower deliv- 
ery cigarettes, the need for higher efficiency filters, 
which allow lower delivery without increased filter RTD, 
increases. However, the higher efficiency of paper filters 
could not previously be taken advantage of because of 

20 the negative consumer impacts of paper filters. 

It would be desirable to be able to provide a high 
efficiency filter which produced low delivery while also 
delivering acceptable taste, RTD and other aesthetic 
impacts. 

25 It has been desired to provide a high efficiency filter 
which produces low delivery while also delivering 
acceptable taste, RTD and other aesthetic impacts. 

In accordance with this invention, there is provided 
a smoking filter comprising; 

30 

a first filter plug comprising: 

a central core of a gathered corrugated web filter 

material, and 

a peripheral layer of a fibrous tow filter material sur- 

35 rounding the central core; 

the central core having a resistance to draw of 
between 285 mm W.G. and 500 mm W.G. and the 
filter having a resistance to draw of between 115 
mm W.G. and 225 mm W.G., to, in use, initially 

40 direct a greater fraction of smoke through the 
peripheral layer than through the central core 
whereby smoke initially directed into the peripheral 
layer flows back into the central core; 
me filter plug including means for admitting ventila- 

45 tion air into the peripheral layer, 

characterised by the first filter plug further 
comprising: carbon particles distributed throughout 
the central core, having a size distribution such that 
94% of the particles are between about 20 mesh 

so and about 70 mesh, a moisture content between 
15.5% and 20.5% by dry weight of the carbon parti- 
cles, and CCI 4 activity between about 50% and 
about 60%. 

55 When the filter is attached to a smoking article and 
the smoking article is smoked, the f iltered smoking arti- 
cle delivers smoke containing a particular level of total 
particulate matter, and the taste of the smoking article is 
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a taste associated with smoke having a level of total 
particulate matter higher than that particular level. 

Preferably, the central core contains between 5 and 
35 mg of carbon particles. 

A dual filter including the first filter plug and a con- s 
ventional second filter plug is also provided. 

Brief Description of the Drawings 

The above and other objects and advantages of the jo 
invention will be apparent upon consideration of the fol- 
lowing detailed description, taken in conjunction with 
the accompanying drawings, in which like reference 
characters refer to like parts throughout, and in which: 

15 

FIG. 1 is a mouth end perspective view of a ciga- 
rette having a first embodiment of a filter according 
to the present invention; 

FIG. 2 is a radial cross-sectional view of the filter of 
FIG. 1; 20 
FIG. 3 is a mouth end perspective view of a ciga- 
rette having a second embodiment of a filter 
according to the present invention; and 
FIG. 4 is a mouth end perspective view of a ciga- 
rette having a third embodiment of a filter according 25 
to the present invention. 

Detailed Description of the Invention 

In accordance with the present invention, it has 30 
unexpectedly been found that when a concentric filter is 
made with paper or other web material in the core, and 
cellulose acetate tow in the periphery, or vice-versa, not 
only is high filtration efficiency achieved without the 
introduction of an off taste from the paper, but a ciga- 35 
rette with low TPM delivery can be produced which has 
the taste of a cigarette with a higher TPM delivery. 

As shown in FIGS. 1 and 2, cigarette 10 includes a 
tobacco rod 1 1 and a first preferred embodiment of a fil- 
ter 12 according to this invention. Tobacco rod 11 is 40 
wrapped in conventional wrapper 13, while filter 12 is 
wrapped by conventional tipping 14. Filter 12 includes 
cellulose acetate tow peripheral layer 20 and central 
paper core 21 . Cellulose acetate peripheral layer 20 is a 
conventional cellulose acetate tow, preferably wrapped 45 
by porous plug wrap 22, although self-supporting filter 
rod technology, such as steam bonding or spray coating 
of the outer surface of peripheral layer 20, can be used 
to make a filter that need not be wrapped, if desired. 
Paper core 21 is a paper web that has been corrugated so 
and gathered into cylindrical form and wrapped with 
plug wrap paper 23. 

Plug wrap 23 improves the processibil'rty of core 21 
as well as its aesthetic appearance, and also helps to 
assure substantially perfect concentricity. Flavorants or 55 
other additives, such as soluble tobacco components, 
could be applied to plug wrap 23 to enhance the subjec- 
tive impact of the filtered smoke. A similar result might 



be achieved by forming plug wrap 23 from a tobacco- 
containing material, such as reconstituted tobacco 
sheet. Plug wrap 23 is preferably porous, to allow 
smoke and air to freely move radially between periph- 
eral layer 20 and core 21. At the same time, the pres- 
ence of plug wrap 23 helps prevent channelling of 
smoke along the interface between peripheral layer 20 
and core 21. 

The most preferred embodiment of filter 12 has a 
circumference of about 24.45 mm and an average 
weight of about 258 mg. The cross-sectional area of 
core 21 preferably makes up about 60% of the total 
cross-sectional area of filter 12. Filter 12 preferably has 
an RTD of between about 1 10 mm W.G. and about 230 
mm W.G.. with the RTD of central core 21 being 
between about 300 mm W.G. and about 500 mm W.G.. 
More preferably, filter 12 has an RTD of about 146 mm 
W.G., with the RTD of central core 21 being about 400 
mm W.G. 

In the particularly preferred embodiment, the cellu- 
lose acetate tow of peripheral layer 20 is preferably an 
8.0/30000 cellulose acetate tow having a denier per 
fiber of 8, a total denier of 30,000, and a "Y" cross-sec- 
tional shape. The web of core 21 is preferably a 100% 
cellulose semi-creped softwood pulp paper with 10% 
crosswise creping for added tensile strength and elon- 
gation properties. Such a paper is available from Tela 
Papierfabrik AG, of Balsthal, Switzerland. 

Cigarette 10 is preferably ventilated to between 
about 50% and about 75% ventilation, and more prefer- 
ably about 67% ventilation, with appropriate ventilation 
holes 15 provided in tipping 14. If the surface of filter 12 
is not air permeable, appropriate holes would also be 
provided in filter 12. 

The core 21 is loaded with carbon particles 24 
which are preferably uniformly distributed throughout 
core 21 . One way of distributing the particles is to drop 
them from a vibratory conveyor onto the corrugated web 
before it is gathered and wrapped to form core 21 . Pref- 
erably, the particles, once distributed onto the web, are 
kept in place by a liquid tack solution, such as a dilute 
solution of hydroxypropylcellulose (e.g., 7.5% by weight 
in water), which may be than sold by Aqualon Co.. of 
Hopewell, Virginia, under the trademark KLUCEL®. 
The amount of the solution that is added is preferably 
about 1% by weight of the dry web. 

The filter plug 12 has between about 5 mg and 
about 35 mg, preferably about 10 mg, of carbon parti- 
cles. The carbon particles have a size distribution such 
that about 94% of the particles are between about 20 
mesh and about 70 mesh. The carbon particles have a 
moisture content between about 15.5% and about 
20.5%, preferably about 18%, of their dry weight, and a 
carbon particle activity between about 50% and about 
60%, preferably about 55%, CCl 4 activity. 

Filters according to the invention can exhibit about 
85% reduction of gas phase in the filtered smoke. A 
reduction of about 1 7% is attributable to the carbon par- 
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tides, with the remainder of the reduction attributable to 
the filter independent of the carbon particles. 

Fig. 3 shows a cigarette 50 having a second pre- 
ferred embodiment of a filter 51 according to the inven- 
tion. Filter 51 is a so-called "dual" filter, made up of two 
abutting fOter segments 52, 53. Filter segment 52, which 
is adjacent tobacco rod 1 1 , is a concentric filter as dis- 
cussed above, in which the core 54 is of a web material 
containing carbon particles and peripheral layer 55 is of 
a tow material. Filter segment 53. which is at the mouth 
end, is a conventional tow filter, such as a cellulose ace- 
tate filter, and is provided primarily for cosmetic pur- 
poses. Nevertheless, segment 53 has filtration and RTD 
characteristics, and segment 52 must be adjusted so 
that the overall filter 51 has the desired characteristics. 

In a preferred form of this embodiment, segment 52 
is constructed like filter 12. but has a length of only 18- 
20 mm, while segment 53 is a 7-9 mm long plug of 
8.0/40000 cellulose acetate for tow having a denier per 
fiber of 8.0, a total denier of 40,000, and a "Y" cross- 
sectional shape. Total filter RTD is between about 100 
mm W.G. and about 1 80 mm W.G., preferably about 160 
mm W.G. The RTD of segment 53 is between about 10 
mm W.G. and about 45 mm W.G., preferably about 14 
mm W.G. The RTD of segment 52 is between about 85 
mm W.G. and about 1 75 mm W.G., preferably about 1 46 
mm W.G. The RTD of the paper core 54 of segment 52 
is between about 195 mm W.G. and about 450 mm 
W.G.. preferably about 357 mm. W.G. Cigarette 50 
made with this embodiment of filter 51 is ventilated to 
between 50% and about 75% ventilation, preferably 
about 67% ventilation, with appropriate ventilation holes 
15 in tipping 14. 

Fig. 4 shows a cigarette 60 having a third embodi- 
ment of a filter 61 according to the invention. Filter 61 is 
a recessed filter, made up of filter segment 62 recessed 
into tipping 14 at 63. Filter segment 62, which is adja- 
cent tobacco rod 1 1 , is a concentric filter as discussed 
above, in which the core 64 is of a web material contain- 
ing carbon particles and peripheral layer 65 is of a tow 
material. 

The filter parameters discussed herein are valid for 
85 mm and 100 mm cigarettes. It is to be understood 
that filters according to the present invention can also 
be used with longer cigarettes. If a longer cigarette is 
provided, the filter parameters would have to be 
adjusted, in accordance with the knowledge of those 
skilled in the art. 

EXAMPLE 

A filter according to the preferred form of the 
embodiment of FIG. 3, but using as the concentric filter 
segment the fifth preferred embodiment of this invention 
including 10 mg of cartoon, was prepared and mated to 
an "ultra-light" king-size tobacco rod to produce a ciga- 
rette having the following characteristics: 



Tobacco 
Total RTD 
Filter RTD 
Ventilation 
Tipping length 



490 mg 
102 mm W.G. 
161 mm W.G. 
68% 
32 mm 



The cigarette was smoked in a smoking machine with 
the following results: 

w TPM 1.64 mg 

Nicotine 0.12 mg 
Water 0.12 mg 

Tar" 1.4 mg 

Puff Count 6.0 

15 

The filter of this invention will improve the taste of 
low delivery cigarettes. It is also possible that the filter of 
this invention may offer similar performance at higher 
deliveries. For example, a medium delivery cigarette 
20 may be perceived as a full-flavor cigarette. 

Thus it is seen that a high efficiency filter which pro- 
duces low delivery while also delivering acceptable 
taste and other aesthetic impacts is provided. 

25 Claims 

1. A smoking filter (12) (51) (61) comprising; 

a first filter plug (52) (62) comprising: 
30 a central core (21) (54) (64) of a gathered cor- 

rugated web filter material, and 
a peripheral layer (20) (55) (65) of a fibrous tow 
filter material surrounding the central core; 
the central core having a resistance-to-draw of 
35 between 285 mm W.G. and 500 mm W.G. and 

the filter having a resistance-to-draw of 
between 1 15 mm W.G. and 225 mm W.G.. to. 
in use, initially direct a greater fraction of smoke 
through the peripheral layer than through the 
40 central core; the first filter plug (52) (62) further 

comprising: 

carbon particles (24) distributed throughout the 
central core, 

having a size distribution such that 94% of the 
45 particles are between about 20 mesh and 

about 70 mesh, a moisture content between 
15.5% and 20.5% by dry weight of the carbon 
particles, and CCI 4 activity between about 50% 
and about 60%; and 
so means (15) for admitting ventilation air into the 

peripheral layer, whereby smoke initially 
directed into the peripheral layer flows back 
into the central core. 

55 2. A smoking filter (12) (51) (61) according to claim 1 
wherein the fibrous tow is cellulose acetate tow. 

3. A smoking filter (12) (51) (61) according to claim 2 
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wherein the cellulose acetate tow has a denier per 
filament of 8 and a total denier of about 30,000. 

4. A smoking filter (1 2) (51 ) (61 ) according to claim 1 , 

2 or 3 wherein the web material is paper. 5 

5. A smoking filter (12) (51) (61) according to claim 4 
wherein the paper is creped before being corru- 
gated and gathered into the filter. 

10 

6. A smoking filter (12) (51 ) (61) according to claim 1 , 
2 or 3 wherein the web material is a nonwoven web. 

7. A smoking filter (12) (51) (61) according to claim 6 
wherein the nonwoven web is cellulose acetate is 
sheet. 

8. A smoking filter (12) (51) (61) according to any pre- 
ceding daim wherein the gathered corrugated web 
material is wrapped in a plug wrap (22). 20 

9. A smoking filter (12) (51) (61) according to claim 8 
wherein the plug wrap (22) is porous. 

10. A smoking filter (12) (51) (61) according to claim 8 25 
or 9 wherein the plug wrap (22) contains flavor com- 
ponents. 

11 . A smoking filter (12) (51) (61) according to daim 10 
wherein the plug wrap (22) comprises a tobacco- 30 
containing material. 

12. A smoking filter (12) (51) (61) according to claim 1 1 
wherein the tobacco-containing material comprises 
reconstituted tobacco sheet. 35 

13. A smoking filter (12) (51) (61) according to claim 10 
wherein the plug wrap (22) comprises plug wrap 
paper to which flavor components have been 
added. 

14. A smoking filter (12) (51) (61) according to claim 13 
wherein the flavor components comprise soluble 
tobacco components. 

45 

15. A smoking filter (12) (51) (61) according to any pre- 
ceding claim having a filtration effiriency of about 
61% measured as if unventilated. 

16. A smoking filter (12) (51) (61) according to any of so 
claims 1 to 15 having a filtration effidency of about 
76%. 

17. A smoking filter (12) (51) (61) according to any pre- 
ceding claim having a ventilation rate of about 67%. ss 

18. A smoking filter (12) (51) (61) according to any pre- 
ceding claim wherein the core (21) (54) (64) has a 



cross-sectional area occupying about 60% of the 
total cross-sectional area of the filter. 

19. A smoking filter (12) (51) (61) according to any pre- 
ceding claim having a resistance-to-draw of about 
146 mm W.G., the central core (21) (54) (64) having 
a resistance-to-draw of about 400 mm W.G. 

20. A smoking filter (12) (51) (61) according to any of 
claims 1 to 18 having a resistance-to-draw of about 
135 mm W.G.. the central core (21) (54) (64) having 
a resistance-to-draw of about 370 mm W.G. 

21. A smoking filter (51) according to any preceding 
daim further comprising a second filter plug (53) of 
cellulose acetate tow adjacent the first filter plug 
(52). 

22. A smoking filter (51) according to daim 21 wherein 
the first filter plug (52) has a resistance-to-draw of 
between 85 mm W.G. and 175 mm W.G.. the cen- 
tral core (54) having a resistance-to-draw of 
between 195 mm W.G. and 450 mm W.G>. and the 
second filter plug (53) has a resistance-to-draw of 
between 10 mm W.G. and 45 mm W.G., so that the 
filter has a resistance-to-draw of between 100 mm 
W.G. and 180 mm W.G. 

23. A smoking filter (51) according to daim 22 wherein 
the first filter plug (52) has a resistance-to-draw of 
about 146 mm W.G., the central core (54) having a 
resistance-to-draw of about 357 mm W.G., and the 
second filter plug (53) has a resistance-to-draw of 
about 14 mm W.G.. so that the filter has a resist- 
ance-to-draw of about 160 mm W.G. 

24. A smoking filter (61) according to any of claims 1 to 
20 further comprising tipping (14) wrapped therea- 
round, the tipping extending beyond one end of the 
first filter plug (62) for, in use, attaching the filter to 
a tobacco rod and extending beyond the other end 
of the first filter plug (62) forming a mouth-end 
recess (63) in the filter. 

25. A smoking filter (12) (51) (61) according to any pre- 
ceding claim wherein the core (21 ) (54) (64) and the 
peripheral layer (20) (55) (65) are concentric. 

26. A smoking filter (12) (51) (61) according to any pre- 
ceding claim comprising between about 5 mg and 
about 35 mg of carbon particles (24). 

27. A smoking filter (12) (51) (61) according to claim 26 
comprising about 10 mg of carbon particles (24). 

28. A smoking filter (12) (51) (61) according to any pre- 
ceding claim wherein the carbon partides (24) have 
a moisture content of about 18% by the dry weight 
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of sad carbon particles. 

29. A smoking filter (12) (51) (61) according to any pre- 
ceding claim wherein the carbon particles (24) have 

a CCU activity of about 55%. s 

30. A smoking filter (12) (51) (61) according to any pre- 
ceding claim wherein the carbon particles (24) are 
substantially uniformly distributed throughout the 
central core (21) (54) (64). 10 

31. A smoking filter (12) (51) (61) according to any pre- 
ceding claim wherein the carbon particles (24) are 
held in place by an adhesive. 

15 

32. A smoking article (10(50) (60) comprising a 
wrapped tobacco rod (1 1) (13) and a filter (12) (51) 
(61) according to any preceding claim. 

Patentanspruche 20 

1. Ein Rauchfirter (12) (51) (61) mit 

einem ersten Filterpfropfen (52) (62) mit: 
einem zentralen Kern (21) (54) (64) eines Fil- 25 
termaterials aus zusammengefaBter gewellter 
Bahn und mit 

einer peripheren Schicht (20) (55) (65) eines 
Filtermaterials aus feserfSrmigem Tau, die den 
zentralen Kern umgibt, 30 
wobei der zentrale Kern einen Zugwiderstand 
von zwischen 285 mm WS und 500 mm WS 
hat und das Filter einen Zugwiderstand von 
zwischen 115 mm WS und 225 mm WS hat, 
urn, beim Gebrauch, anfanglich einen grdBe- 35 
ren Anteil des Rauchs durch die periphere 
Schicht als durch den zentralen Kern zu leiten, 
wobei der erste Filterpfropfen (52) (62) ferner 
enthalt: 

Kohlenstoffteilchen (24), die ganz uber den 40 
zentralen Kern verteilt sind, 
eine solche GrCBenverteilung haben, daG 94% 
der Teilchen zwischen etwa 20 Mesh und etwa 
70 Mesh sind, einen Feuchtigkeitsgehait zwi- 
schen 15,5 Trockengewichts-% und 20,5 Trok- 45 
kengewichts-% der Kohlenstoffteilchen haben 
und eine CCI 4 -Aktivitat zwischen etwa 50% 
und etwa 60% haben, und 
Mittel (15) zum Einlassen von Ventilationsluft in 
die periphere Schicht, wodurch anfanglich in so 
die periphere Schicht geleiteter Rauch zuruck 
in den zentralen Kern strOmt. 

2. Ein Rauchfilter (12) (51) (61) nach Anspruch 1, 
worin das faserfdrmige Tau Zelluloseacetattau ist. 55 

3. Ein Rauchfilter (12) (51) (61) nach Anspruch 2, 
worin das Zelluloseacetattau einen Denier-pro-Fila- 
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ment-Wert von 8 und einen Gesamt- Denier- Wert 
von etwa 30000 hat. 

4. Ein Rauchfirter (12) (51) (61) nach Anspruch 1, 2 
Oder 3, worin das Bahnmateria! Papier ist. 

5. Ein Rauchfilter (12) (51) (61) nach Anspruch 4, 
worin das Papier gekreppt wind, bevor es gewellt 
und im Filter zusammengefaGt wird. 

6. Ein Rauchfirter (12) (51) (61) nach Anspruch 1. 2 
Oder 3, worin das Bahnmaterial eine Nonwoven- 
Bahn ist. 

7. Ein Rauchfirter (12) (51) (61) nach Anspruch 6, 
worin die Nonwoven-Bahn Zelluloseacetatfolie ist. 

8. Ein Rauchfilter (12) (51) (61 ) nach irgendeinem vor- 
angehenden Anspruch, worin das Material aus 
zusammengefaBter gewellter Bahn in eine Pfrop- 
fenumhQllung (22) eingewickelt ist. 

9. Ein Rauchfirter (12) (51) (61) nach Anspruch 8. 
worin die PfropfenumhQllung (22) pords ist. 

10. Ein Rauchfilter (12) (51) (61) nach Anspruch 8 oder 
9, worin die PfropfenumhQllung (22) Geschmacks- 
Komponenten enthalt. 

11. Ein Rauchfilter (12) (51) (61) nach Anspruch 10, 
worin die PfropfenumhQllung (22) ein tabakenthal- 
tendes Material enthalt. 

12. Ein Rauchfilter (12) (51) (61) nach Anspruch 11, 
worin das tabakenthaltende Material Folie aus 
rekonstrtuiertem Tabak enthalt. 

13. Ein Rauchfirter (12) (51) (61) nach Anspruch 10, 
worin die PfropfenumhQllung (22) ein Pfropfenum- 
hullungspapier enthalt, zu dem Geschmacks-Kom- 
ponenten zugegeben worden sind. 

14. Ein Rauchfilter (12) (51) (61) nach Anspruch 13, 
worin die Geschmacks-Komponenten losliche 
Tabakkomponenten enthalten. 

15. Ein Rauchfilter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch, das eine Filtrationseffizienz 
von etwa 61%, gemessen als ob unventiliert, hat. 

16. Ein Rauchfilter (12) (51) (61) nach irgendeinem der 
Anspruche 1 bis 15, das eine Filtrationseffizienz 
von etwa 76% hat. 

17. Ein Rauchfilter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch. das einen Ventilationsgrad 
von etwa 67% hat. 



EP 0 608 047 B1 



6 



11 



EP 0 608 047 B1 



12 



18. Ein Rauchfiiter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch. worin der Kern (21) (54) 
(64) eine Querschnittsf lache hat, die etwa 60% der 
gesamten Querschnittsf lache des Filters einnimmt. 

19. Ein Rauchfiiter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch, das einen Zugwiderstand 
von etwa 146 mm WS hat. wobei der zentrale Kern 
(21) (54) (64) einen Zugwiderstand von etwa 400 
mm WS hat 

20. Ein Rauchfiiter (12) (51) (61) nach irgendeinem der 
AnsprOche 1 bis 18, das einen Zugwiderstand von 
etwa 135 mm WS hat, wobei der zentrale Kern (21) 
(54) (64) einen Zugwiderstand von etwa 370 mm 
WS hat. 



27. Ein Rauchfiiter (12) (51) (61) nach Anspruch 26. 
das etwa 10 mg Kohlenstoffteilchen (24) enthalt 

2a Ein Rauchfiiter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch, worin die Kohlenstoffteil- 
chen (24) einen Feuchtigkeitsgehalt von etwa 18 
Trockengewichts-% der Kohlenstoffteilchen haben. 

29. Ein Rauchf flter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch. worin die Kohlenstoffteil- 
chen (24) eine CCl 4 -Aktivitat von etwa 55% haben. 



30. Ein Rauchfiiter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch, worin die Kbhlenstoffteil- 
15 chen (24) im wesentlichen gleichmaGig ganz uber 
den zentralen Kern (21) (54) (64) verteilt sind. 



21 . Ein Rauchfiiter (51) nach irgendeinem vorangehen- 
den Anspruch, dasferner einen zweiten Filterpfrop- 
fen (53) aus Zelluloseacetattau benachbart zum 
ersten Filterpfropfen (52) enthalt. 

22. Ein Rauchfiiter (51) nach Anspruch 21, worin der 
erste Filterpfropfen (52) einen Zugwiderstand von 
zwischen 85 mm WS und 175 mm WS hat, wobei 
der zentrale Kern (54) einen Zugwiderstand von 
zwischen 1 95 mm WS und 450 mm WS hat und der 
zweite Filterpfropfen (53) einen Zugwiderstand von 
zwischen 10 mm WS und 45 mm WS hat, so daG 
das Filter einen Zugwiderstand von zwischen 100 
mm WS und 180 mm WS hat. 

23. Ein Rauchfiiter (51) nach Anspruch 22, worin der 
erste Filterpfropfen (52) einen Zugwiderstand von 
etwa 146 mm WS. der zentrale Kern (54) einen 
Zugwiderstand von etwa 357 mm WS und der 
zweite Filterpfropfen (53) einen Zugwiderstand von 
etwa 14 mm WS hat, so daG das Filter einen Zug- 
widerstand von etwa 160 mm WS hat. 

24. Ein Rauchfiiter (61) nach irgendeinem der AnsprO- 
che 1 bis 20, das ferner ein darumherum gewickel- 
tes Belagblattchen (14) enthalt, wobei das 
Belagblattchen uber ein Ende des ersten Firter- 
pfropfens (62) hinausragt. urn, beim Gebrauch. das 
Filter an einen Tabakstrang zu befestigen, und Qber 
das andere Ende des ersten Fitterpfropfens (62) 
hinausragt. wobei eine Mundende-Aussparung (63) 
im Filter gebildet wird. 

25. Ein Rauchfiiter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch, worin der Kern (21) (54) 
(64) und die periphere Schicht (20) (55) (65) kon- 
zentrisch sind. 

26. Ein Rauchfiiter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch, das zwischen etwa 5 mg 
und etwa 35 mg Kohlenstoffteilchen (24) enthalt. 



31. Ein Rauchfiiter (12) (51) (61) nach irgendeinem vor- 
angehenden Anspruch, worin die Kohlenstoffteil- 
20 chen (24) mit einem Klebstoff an ihrem Platz 
gehalten werden. 



32. Ein Rauchartikel (10) (50) (60) mit einem umhulrten 
Tabakstrang (11) (13) und einem Filter (12) (51) 
25 (61) nach irgendeinem vorangehenden Anspruch. 

Revendications 

1. Rltre a fumee (12) (51) (61) comprenant : 



30 



35 



40 



45 



50 



55 



un premier tampon de f iltre (52) (62) qui com- 
prend : 

un noyau central (21) (54) (64) fait d'une 
matiere f iltrante en bande ondulee et tass6e, et 
une couche peripherique (20) (55) (65) faite 
d'une matiere filtrante en meche fibreuse, qui 
entoure le noyau central ; 
le noyau central ayant une resistance a I'aspi- 
ration d'entre 285 mm de hauteur d*eau et 500 
mm de hauteur d'eau et le f iltre ayant une resis- 
tance a Inspiration d'entre 115 mm de hauteur 
d'eau et 225 mm de hauteur d'eau pour faire 
passer initialement, en service, une plus 
grande fraction de la fumee a travers la couche 
peripherique qu'a travers le noyau central ; le 
premier tampon de filtre (52) (62) comprenant 
en outre : 

des particules de carbone (24) reparties dans 
toute I'etendue du noyau central, 
ayant une distribution granulometrique telle 
que 94% des particules soient d'entre environ 
0,84 mm (20 mesh) et environ 0,210 mm (70 
mesh), une teneur en humidite d'entre 15,5 % 
et 20,5 % du poids sec des particules de car- 
bone et une activrte CCU d'entre environ 50% 
et environ 60% ; et 

des moyens (15) pour admettre de I'air de ven- 
tilation dans la couche peripherique, de telle 



7 



13 



EP0 608 047 B1 



14 



maniere que ia fumee initialement introdutte 
dans la couche peripherique reflue dans !e 
noyau central. 

2. Filtre a fumee (12) (51) (61) seion [a revendication 

1, dans lequel ia meche fibreuse est une meche 
d'acetate de cellulose. 

3. Filtre a fumee (12) (51) (61) seion la revendication 

2, dans lequel la meche d'acetate de cellulose pos- 
sede un denier par filament de 8 et un denier total 
d'environ 30000. 

4. Filtre a fumee (12) (51) (61) seion la revendication 
1, 2 ou 3. dans lequel la matiere en bande est du 
papier. 

5. Filtre a fumee (12) (51) (61) seion la revendication 
4, dans lequel le papier est crepe avant d'etre 
ondule et tasse pour former (e filtre. 

6. Filtre a fumee (12) (51) (61) seion la revendication 

I , 2 ou 3, dans lequel la matiere en bande est une 
bande non tissee. 

7. Filtre a fumee (12) (51) (61) seion la revendication 
6, dans lequel la bande non tissee est une feuille 
d'acetate de cellulose. 

8. Filtre a fumee (12) (51) (61) seion une quelconque 
des revendications precedentes, dans lequel la 
matiere en bande ondulee tassee est enveloppee 
dans une enveloppe de tampon (22). 

9. Filtre a fumee (12) (51) (61) seion la revendication 
8, dans lequel I'envetoppe de tampon (22) est 
poreuse. 

10. Filtre a fumee (12) (51) (61) seion la revendication 
8 ou 9, dans lequel 1'enveloppe de tampon (22) con- 
sent des composants odorants. 

11. Filtre a fumee (12) (51) (61) seion la revendication 
10, dans lequel I'enveloppe de tampon (22) com- 
prend une matiere contenant du tabac. 

12. Filtre a fumee (12) (51) (61) seion la revendication 

I I , dans lequel la matiere contenant du tabac com- 
prend une feuilie de tabac reconstitue. 

13. Filtre a fumee (12) (51) (61) seion la revendication 
10, dans lequel I'enveloppe de tampon (22) com- 
prend du papier d'enveloppement de tampon 
auquel on a ajoute des composants odorants. 

14. Filtre a fumee (12) (51) (61) seion la revendication 
13, dans lequel les composants odorants compren- 
nent des composants solubles du tabac. 



15. Filtre a fumee (12) (51) (61) seion une quelconque 
des revendications precedentes, ayant une effica- 
cite de filtration d'environ 61 %, mesuree a i'etat 
non ventile. 

5 

16. Filtre a fumee (12) (51) (61) seion une quelconque 
des revendications 1 a 15, ayant une efficacite de 
filtration d'environ 76 %. 

w 17. filtre a fumee (12) (51) (61) seion une quelconque 
des revendications precedentes, ayant un taux de 
ventilation d'environ 67 %. 

18. filtre a fumee (12) (51) (61) seion une quelconque 
15 des revendications precedentes, dans lequel le 
noyau (21) (54) (64) possede une aire de section 
droite qui occupe environ 60 % de I'aire de section 
droite totale du filtre. 

20 19. Filtre a fumee (12) (51) (61) seion une quelconque 
des revendications precedentes, ayant une resis- 
tance a Inspiration d'environ 146i mm de hauteur 
d'eau, le noyau central (21) (54) (64) ayant une 
resistance a I'aspiration d'environ 400 mm de hau- 

25 teur d'eau. 

20. Filtre a fumee (12) (51) (61) seion une quelconque 
des revendications 1 a 18, ayant une resistance a 
I'aspiration d'environ 135 mm de hauteur d'eau, le 

30 noyau central (21) (54) (64) ayant une resistance a 
I'aspiration d'environ 370 mm de hauteur d'eau. 

21. Filtre a fumee (51) seion une quelconque des 
revendications precedentes, comprenant en outre 

35 un deuxieme tampon de filtre (53) en meche d'ace- 
tate de cellulose qui est adjacent au premier tam- 
pon de filtre (52). 

22. Filtre a fumee (51) seion la revendication 21, dans 
40 lequel le premier tampon de filtre (52) possede une 

resistance a I'aspiration d'entre 85 mm de hauteur 
d'eau et 175 mm de hauteur d'eau. le noyau central 
(54) ayant une resistance a I'aspiration d'entre 195 
mm de hauteur d'eau et 450 mm de hauteur d'eau, 
45 et le deuxieme tampon de filtre (53) possede une 
resistance a I'aspiration d'entre 10 mm de hauteur 
d'eau et 45 mm de hauteur d'eau, de sorte que le 
filtre possede une resistance a I'aspiration d'entre 
100 mm de hauteur d'eau et 180 mm de hauteur 
so d'eau. 

23. filtre a fumee (51) seion (a revendication 22, dans 
lequel le premier tampon de filtre (52) possede une 
resistance a I'aspiration d'environ 146 mm de hau- 

55 teur d'eau, le noyau central (54) ayant une resis- 
tance a I'aspiration d'environ 357 mm de hauteur 
cfeau, et le deuxieme tampon de filtre (53) possede 
une resistance a I'aspiration d'environ 14 mm de 
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hauteur d'eau, de sorte que le fiitre possede une 
resistance a Inspiration d'environ 160 mm de hau- 
teur d'eau. 

24. Fiitre a fumee (61) selon une quelconque des s 
revendications 1 a 20. oomprenant en outre un ele- 
ment de montage de fiitre (14) enroule autour de 
lui, i'element de montage de fiitre se prolongeant 
au-dela d'une extremite du premier tampon de fiitre 
(62) pour fixer le fiitre, en service, a une tige de w 
tabac et qui se protonge au<ie!& de i'autre extre- 
mite du premier tampon de fiitre (62), en formant un 
retrait (63) d'extremite c6t6 bouche dans le fiitre. 

25. Fiitre k fumee (12) (51) (61) selon une quelconque is 
des revindications precedentes, dans (equel le 
noyau (21) (54) (64) et la couche peripherique (20) 
(55) (65) sont concentriques. 

26. Fiitre a fumee (12) (51) (61) selon une quelconque 20 
des revendications precedentes, comprenant entre 
environ 5 mg et environ 35 mg de particules de car- 
bone (24). 

27. Fiitre d fumee (12) (51) (61) selon la revendication 25 
26, comprenant environ 10 mg de particules de car- 
bone (24). 

28. Fiitre a fum6e (12) (51) (61) selon une quelconque 
des revendications precedentes, dans lequel les 30 
particules de carbone (24) ont une quantite d'humi- 
dit6 d'environ 1 8 % du poids sec desdites particules 

de carbone. 

29. Fiitre a fumee (12) (51) (61) selon une quelconque 35 
des revendications prec&tentes, dans lequel les 
particules de carbone (24) ont une activity CCI 4 
d'environ 55 %. 

30. Fiitre a fum6e (12) (51) (61) selon une quelconque 40 
des revendications precedentes, dans lequel les 
particules de carbone (24) sont pratiquement uni- 
form6ment reparties dans toute I'etendue du noyau 
central (21) (54) (64). 

45 

31. Fiitre a fumee (12) (51) (61) selon une quelconque 
des revendications pr£ce<tentes. dans lequel les 
particules de carbone (24) sont maintenues en 
place par un adhgsif. 

so 

32. Article a fumer (10) (50) (60), comprenant une tige 
de tabac enve!opp6e (1 1) (13) et un fiitre (12) (51) 
(61) selon une quelconque des revendications pre- 
cedentes. 
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